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Abstract

Results

Diabetes is a metabolic disorder marked by high blood sugar
levels. It is critical to monitor blood glucose levels on a regular
basis in order to maintain balanced blood sugar levels.
Traditional methods involve penetrating the human skin to
monitor glucose levels, In our study, we created a non-invasive
glucose monitoring device, GlucoCheck that doesn't require a
blood sample. When a laser beam is directed at human tissue,
the device photographs the fingertip. The absorption, reflection
qualities, and analysis of light scattering across the finger can be
used to estimate blood glucose concentration by studying the
images using the artificial neural network model. This device is
integrated with a smart phone application shows the user
current/previous blood glucose readings.

We achieved 79% accuracy for the model with very
limited data of 8 volunteers.

GlucoCheck device and Smart phone application

Introduction
Diabetes affects approximately 30.3 million Americans, or
roughly one out of every ten people. Taking readings from a
device called a glucometer is the gold standard method for
checking blood glucose concentration levels in blood. A blood
sample is obtained by pricking the finger with a pen-like device
that contains a needle. A drop of blood is collected and placed
on a lancet, which is then inserted into a glucometer to obtain
the glucose reading. This method is uncomfortable and
increases the risk of infection, which is especially problematic in
the elderly population, where skin elasticity is reduced, and the
immune response is slow.
We propose a novel Non-invasive glucose monitoring system
that analyzes blood glucose from a microcomputer and a sensor
embedded within a clip worn on the finger or ear by leveraging
the current computing power of sensors and IoT devices. Images
of the fingertip or ear are obtained from this device. This image
dataset is then processed further using an image pre-processing
technique to convert the images into an array list, which is then
used as entries in an Artificial Neural Network (ANN) to provide
an estimate of blood glucose concentration. By leveraging the
advantages of IoT, we are going to integrate this device with a
smart phone application that has been built which can be used
by the end user to check current/previous blood glucose levels.

Technologies
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Raspberry Pi
Raspberry Pi camera
Visible light laser
Flutter SDK to build the smart phone application

Data collection and Data Analysis
•
•

Collected images using the GlucoCheck device, performed finger prick test to obtain blood glucose value from 45 subjects by getting
an IRB approval.
Further, processed this image data set by assigning the corresponding blood glucose value obtained from finger prick test for training
and testing the artificial neural network model.

Conclusion
Non-invasive glucose monitoring systems are still in
their early stages of development and this research
would help the diabetes community by introducing
them to an inexpensive and easy to use system and
have a pain-free experience for monitoring their
health.

